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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a disposable 
absorbent article comprising a microporous film with an 
adhesive layer thereon having time stable adhesive 
properties. More specifically, the present invention re- 
lates to a disposable absorbent article with a backsheet 
comprising a breathable microporous film with a layer 
of panty fastening adhesive applied thereon having sta- 
ble adhesive properties. 

BACKGROUND OF THE INVENTION 

[0002] Disposable absorbent articles such as sanitary 
napkins, pantiliners, and incontinence pads are devices 
that are typically worn in the crotch region of an under- 
garment and are intended to be discarded after a single 
use. These devices are designed to absorb and retain 
liquid and other discharges from the human body and 
to prevent body and clothing soiling. Sanitary napkins 
are a type of absorbent article worn by women in a pair 
of panties and are normally positioned between the 
wearer's legs, adjacent to the perineal area of the body. 
[0003] Disposable absorbent articles comprising a 
microporous film are known. Microporous films having 
breathability are commonly used for various consumer 
products such as packaging films and disposable ab- 
sorbent articles. There are prior art which are directed 
to improvement of such a microporous film, such as U. 
S. Patent 4923,650 published on May 8, 1990 ; JP Pat- 
ent publication 93/230252-A published on September 7, 
1993, JP Patent publication 96/225680-A published on 
September 3, 1996, JP Patent publication 94/62794-B 
published on August 17, 1994 ; JP Patent publication 
95/231 91 3-A published on September 5, 1 995, JP Pat- 
ent publication 96/300436-A published on November 
19, 1996, JP Patent publication 96/300498-A published 
on November 19, 1996, JP Patent publication 
96/300499-A published on November 1 9, 1 996, JP Pat- 
ent publication 96/300500-A published on November 
19, 1996, and JP Patent publication 87/167332-A pub- 
lished on July 23, 1 987. The microporous film described 
in the prior art worked quite well as a backsheet of an 
absorbent article which requires breathability and liquid 
impermeability. There are also prior art which are direct- 
ed to a process for making a microporous film and the 
microporous film made by the process, such as U.S. 
Patent 4, 11 6,892 published on September 26, 1978, U. 
S. Patent 4,153,751 published on May 8, 1979, and U. 
S. Patent 4,289,831 published on September 15 : 1981. 
These prior art disclose processes using a process of 
stretching a material to make a microporous film. 
[0004] As mentioned above, microporous films are 
commonly used for a breathable backsheet of an ab- 
sorbent article. Microporous films typically comprise a 
blend of a thermoplastic polymer and a filler dispersed 



therein, e.g. an inorganic filler such as calcium carbon- 
ate. The blend undergoes pore formation upon stretch- 
ing in cross direction or in machine direction, or in both, 
as the inorganic filler separates from the polymer due to 
5 stress concentration. The formation of micropores per- 
mits the film to be breathable allowing the passage of 
vapour through the micropores while retarding the pas- 
sage of liquid. 

[0005] Disposable absorbent articles comprising a 
microporous film also usually comprise a layer of an ad- 
hesive composition applied on a surface of the micro- 
porous film, in order to join the microporous film to an 
adjacent layer. When the microporous film constitutes 
the preferably breathable backsheet of a sanitary napkin 
or pantiliner, typically a layer of a suitable adhesive is 
applied on the surface of the microporous film intended 
to face the wearer's undergarment in order to secure the 
sanitary napkin or pantiliner to the undergarment during 
the wearing time. Adhesive compositions that are usu- 
ally applied to microporous films, for example hot melt 
pressure sensitive adhesive compositions applied as a 
panty fastening adhesive to the microporous film con- 
stituting the backsheet of a sanitary napkin or pantiliner, 
typically comprise at least one thermoplastic polymer, 
at least one tackifying resin, and at least one plasticiser, 
e.g. a mineral oil. 

[0006] It has been discovered that preferred adhesive 
compositions comprise a migrating portion which is ca- 
pable of being absorbed into the microporous film and 
tends to penetrate into the pores after application of the 
adhesive to the microporous film surface. This in turn 
modifies during time the composition of the adhesive 
and can impair its adhesive properties. Said migrating 
portion typically comprises lower molecular weight com- 
ponents of the adhesive, e.g. those having a molecular 
weight of less than 2000, more typically those compo- 
nents having a molecular weight of less than 1000, 
mainly comprising components of the at least one plas- 
ticiser, and also possibly of the at least one tackifying 
resin. It has been observed for example that a panty fas- 
tening adhesive applied to the microporous film consti- 
tuting the backsheet of a sanitary napkin or pantiliner 
shows a reduced adhesiveness after the average stor- 
age time that is typical for these types of products, and 
therefore an effective securement of the absorbent arti- 
cle to the user's undergarment during wear by means of 
the panty fastening adhesive composition can be im- 
paired, at least to a certain extent. 
[0007] A possible solution to this problem is to apply 
the adhesive composition to the microporous film in 
such an amount that the adhesive properties of the com- 
position are not reduced to an unacceptable level, ac- 
cording to the intended use of the adhesive, after a par- 
tial absorption of the migrating portion of the adhesive 
composition into the microporous film structure. It is of 
course desired to reduce to a minimum this extra 
amount of adhesive. 

[0008] It is therefore an object of the present invention 
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to provide an absorbent article comprising a micropo- 
rous film with an adhesive composition applied thereon, 
wherein the adhesive composition comprises a migrat- 
ing portion which is capable of being absorbed into the 
microporous film, in which the necessary amount of the 
adhesive composition can be predicted in order to have 
a desired residual adhesiveness, according to the in- 
tended use of the adhesive composition, after partial ab- 
sorption of the migrating portion into the microporous 
film structure, also taking into account possible effects 
on the microporous film that could be induced during the 
manufacturing of the disposable absorbent article, for 
example due to a further stretching of the microporous 
film. 

SUMMARY OF THE INVENTION 

[0009] A disposable absorbent article comprising a 
microporous breathable film having a void volume per- 
centage VV and a thickness TB, and an adhesive com- 
position with time stable properties applied thereon, the 
adhesive composition comprising a migrating portion 
which is capable of being absorbed into the microporous 
breathable film, the migrating portion being present in 
the adhesive composition at a volume percentage VP, 
the microporous breathable film being capable of ab- 
sorbing the migrating portion in an amount proportional 
to the void volume VV according to a fraction factor FF 
of absorbency of the film for the migrating portion, 

the adhesive composition being applied onto the 
microporous breathable film in a layer having a thick- 
ness TP defined by the equation: 



TP>TB*> 



VV* FF 

0.47 • VP 



the microporous breathable film comprising ather- 
moplastic resin and a filler dispersed therein, e.g. an in- 
organic filler, and being stretched at least in machine 
direction in order to be provided with breathability. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a bottom plan view of a preferred san- 
itary napkin embodiment of the present invention. 
[0011] FIG. 2 is a lateral cross-sectional view taken 
along line 2-2 of Figure 1 . 

[0012] FIG. 3 is a fragmentary enlarged cross-sec- 
tional view of a part of the absorbent core and a part of 
the backsheet of the sanitary napkin. 

DETAILED DESCRIPTION OF THE INVENTION 

[0013] A preferred embodiment of the present inven- 
tion is shown in FIG. 1 which illustrates a sanitary napkin 
20. As shown in FIG. 1 , the sanitary napkin 20 basically 
comprises an absorbent means (or "main body portion") 
22, and two flaps 24. The sanitary napkin 20 has two 



surfaces, a body-contacting surface or "body surface" 
20A and a garment surface 20B. The sanitary napkin 20 
is shown in FIG. 1 as viewed from its garment surface 
20B. The body surface 20A is intended to be worn ad- 

5 jacent to the wearer's body. The garment surface 20B 
is intended to be placed adjacent to the wearer's under- 
garments when the sanitary napkin 20 is worn. The san- 
itary napkin 20 has two centerlines, a principal longitu- 
dinal centerline L and a principal transverse centerline 

10 T. 

[0014] FIG. 1 shows that the main body portion 22 of 
the sanitary napkin 20 comprises the portion of the san- 
itary napkin without the flaps 24. The main body portion 
22 has two spaced apart longitudinal edges 26, two 

15 spaced apart transverse or end edges (or "ends") 28, 
which together form the periphery 30 of the main body 
portion. The main body portion 22 of the sanitary napkin 
20 can be of any thickness, including relatively thick, in- 
termediate thickness, relatively thin, or even very thin 

20 (or "ultra thin"). An "ultra-thin" sanitary napkin 20 as de- 
scribed in U.S. Patents 4,950,264 and 5,009,653 issued 
to Osborn preferably has a caliper of less than about 3 
millimeters. The embodiment of the sanitary napkin 20 
shown in the drawings is intended to be an example of 

25 a sanitary napkin of an intermediate thickness. The main 
body portion 22 of the sanitary napkin 20 may also be 
relatively flexible, so that it is comfortable for the wearer. 
It should be understood that the sanitary napkin shown 
is merely one embodiment, and that the present inven- 

30 tion is not limited to absorbent articles of the type or hav- 
ing the specific configurations shown in the drawings. 
[001 5] FIG. 2 shows the individual components of the 
main body portion 22 of the sanitary napkin 20 of the 
present invention. The main body portion 22 of the san- 

35 itary napkin 20 preferably comprises at least three pri- 
mary components. These include a liquid pervious top- 
sheet 38 typically provided by a liquid permeable sub- 
strate of fibrous such as nonwoven or film like structure 
such as apertured formed films, a liquid impervious 

40 backsheet 40 preferably provided by a liquid imperme- 
able, but breathable substrate, and an absorbent core 
42 positioned between the topsheet 38 and the back- 
sheet 40. The backsheet 40 comprises two layers; a first 
layer comprising a gas permeable apertured formed film 

45 layer 40A and a second layer comprising a breathable 
microporous film layer 40B. 

[0016] The topsheet, the backsheet, and the absorb- 
ent core may be assembled in a variety of configurations 
known in the art (including layered or "sandwich" con- 

50 figurations and wrapped or "tube" configurations). FIGS. 
1 and 2 show a preferred embodiment of the sanitary 
napkin 20 assembled in a sandwich construction in 
which the topsheet 38 and the breathable microporous 
film 40B have length and width dimensions generally 

55 larger than those of the absorbent core 42. The topsheet 
38 and the breathable microporous film 40B extend be- 
yond the edges of the absorbent core 42 to form portions 
of the periphery 30. The apertured formed film 40A of 
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the backsheot has the approximately same shape as the 
absorbent core 42 to cover at least the region where the 
absorbent core 42 lies as shown in FIG. 2. Alternatively, 
it may have a little bigger shape than the absorbent core 
42, or may have the same shape as the main body por- 
tion 22 of the sanitary napkin 20. In any case, preferably 
the apertured formed film 40A does not extend into the 
flaps 24 as shown in FIG. 2. Alternatively the apertured 
formed film 40A may extend into the flaps 24 so that the 
apertured formed film constitutes a part of the flaps 24. 
[0017] The topsheet 38 is preferably joined to the 
body-facing side of the absorbent core 42 and the back- 
sheet 40, specifically the apertured formed film 40A of 
the backsheet 40 is preferably joined to the garment- 
facing side of the absorbent core 42. The topsheet 38 
and the apertured formed film 40A can be joined to the 
absorbent core 42 in any suitable manner known in the 
art for this purpose, such as by an open pattern of ad- 
hesives. The portions of the topsheet 38 and the breath- 
able microporous film 40B that extend beyond the edges 
of the absorbent core are preferably also joined to each 
other. The topsheet 38 and the breathable microporous 
film 40B can be joined in any suitable manner known in 
the art for this purpose. Preferably, in the embodiment 
shown, these portions of the topsheet 38 and the breath- 
able microporous film 40B are joined using adhesives 
over substantially the entire portions that extend beyond 
the edges of the absorbent core 42, and a crimp seal at 
the end edges 28 of the main body portion where the 
topsheet 38 and backsheet 40 are densified by the ap- 
plication of pressure or heat and pressure. 
[0018] The sanitary napkin 20 shown in FIGS. 1 and 
2 also comprises a pair of flaps 24 that are joined to the 
main body portion 22 along a juncture, such as lines of 
juncture 52. The flaps 24 extend laterally outward be- 
yond the longitudinal side edges 26 of the main body 
portion 22 from their proximal edges to their distal edges 
(or "free ends"). The flaps 24 comprise a flap topsheet 
44 and a flap backsheet 46. In the embodiment shown 
in FIGS. 1 and 2, the flaps 24 are integral with the main 
body portion 22, that is, the flap topsheet 44 and the flap 
backsheet 46 comprise integral extensions of the top- 
sheet 38 and the breathable microporous film 40B, re- 
spectively. In the preferred embodiment, the apertured 
formed film 40A does not extend into the flaps 24. 
[0019] The extensions of the topsheet 38 and the 
breathable microporous film 40B of the flaps 24 (i.e., the 
flap topsheet 44 and the flap backsheet 46) may be 
joined by any suitable method, such as adhesive attach- 
ment, ultrasonic attachment, heat attachment or the like. 
In the preferred embodiment, the extensions of the top- 
sheet 38 and the breathable microporous film 40B are 
joined by applying adhesive to substantially all the re- 
gion of the flaps 24. 

[0020] The function of side flaps, whether integral or 
joined to the article after being formed separately, can 
be further improved by rendering them extensible in one 
or both directions parallel to the longitudinal centreline 



Lortransverse centreline T. The extensibility can be pro- 
vided across all or only part of the side flaps and can be 
achieved by joining an elastic material to the side flap 
(for elastication and extensibility) or pleating or ring-roll- 
5 ing those parts which are to be rendered extensible. 

Topsheet 

[0021] The topsheet 38 is preferably compliant, soft 

10 feeling, and non-irritating to the wearer's skin. Further, 
the topsheet 38 is fluid pervious, permitting fluid to read- 
ily penetrate through its thickness. A suitable topsheet 
38 may be manufactured from a wide range of materials 
such as woven and nonwoven materials; polymeric ma- 

15 terials such as apertured formed thermoplastic films, ap- 
ertured plastic films, and hydroformed thermoplastic 
films; porous foams; reticulated thermoplastic films; and 
thermoplastic scrims. Suitable woven and nonwoven 
materials can be comprised of natural fibers (e.g. , wood 

20 or cotton fibers), synthetic fibers (e.g., polymeric fibers 
such as polyester, polypropylene, or polyethylene fib- 
ers); or from a combination of natural and synthetic fib- 
ers. A preferred topsheet comprises an apertured 
formed film. In the preferred embodiment of the present 

25 invention, apertured formed films are preferably used for 
the topsheet because they are pervious to body exu- 
dates and yet non-absorbent and have a reduced ten- 
dency to allowfluids to pass backthrough and rewet the 
wearer's skin. Thus, the surface of the formed film which 

30 is in contact with the body remains dry, thereby reducing 
body soiling and creating a more comfortable feel for the 
wearer. Suitable apertured formed films are described 
in U.S. Patent No. 3,929,135 issued to Thompson, on 
December 30, 1975; U.S. Patent No. 4,324,246 issued 

35 to Mullane et al., on April 13, 1982; U.S. Patent No. 
4,342,314 issued to Radel, et al., on August 3, 1 982; U. 
S. Patent No. 4,463,045, issued to Ahr, et al., on July 
31, 1984 and U.S. Pat. No. 5,006,394 issued to Baird, 
on April 9, 1991. A preferred topsheet for the present 

40 invention comprises the formed film described in one or 
more of the above patents and marketed on sanitary 
napkins by The Procter & Gamble Company of Cincin- 
nati, Ohio as "DRIWEAVE". 

[0022] Topsheets having not a homogeneous distri- 
45 bution of liquid passage ways but only a portion of the 
topsheet comprising liquid passage ways are also con- 
templated by the present invention. Typically such top- 
sheets would have the liquid passage ways oriented 
such that they result in a centrally permeable and pe- 
so ripherally impermeable topsheet for liquids. 

[0023] The body surface of the formed film topsheet 
can be hydrophilic so as to help liquid to transfer though 
the topsheet faster than if the body surface was not hy- 
drophilic. In a preferred embodiment, surfactant is incor- 
55 porated into the polymeric materials of the formed film 
topsheet such as is described in PCT publication WO 
93/09741. Alternatively, the body surface of the top- 
sheet can be made hydrophilic by treating it with a sur- 
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factant such as is described in U.S. 4,950,254. 
[0024] Another alternative are so called hybrid top- 
sheets which incorporate fibrous and film like structures 
particularly useful embodiments of such hybrid top- 
sheets are disclosed in PCT publications WO 93/09744; 
WO 93/1 1 725 or WO 93/1 1 726. 

Absorbent core 

[0025] The absorbent core 42 may be any absorbent 
means which is generally compressible, conformable, 
resilient, non-irritating to the wearer's skin and capable 
of absorbing and containing body exudates. The ab- 
sorbent core 42 may be manufactured from a wide va- 
riety of fluid absorbent materials commonly used in dis- 
posable sanitary napkins, and other disposable absorb- 
ent articles. Examples of suitable absorbent materials 
include comminuted wood pulp (which is generally re- 
ferred to as airfelt), creped cellulose wadding, modified 
cross-linked cellulose fibers (such as those described 
in U.S. Patent No. 5,217,445 issued to Young, etal., on 
June 8, 1993), capillary channel fibers (that is, fibers 
having intra-fiber capillary channels such as those de- 
scribed in U.S. Patent No. 5,200,248 issued to Thomp- 
son, et al., on April 6, 1993), absorbent foams (such as 
those described in U.S. Patent No. 5,260,345 issued to 
DesMarais, et al., on November 9, 1 993 and U.S. Patent 
No. 5,268,244 issued to DesMarais, etal., on December 
7, 1993), thermally bonded airlay materials (such as 
those material described in U.S. Patent No. 5,607,414 
issued to Richards, etal., on March 4, 1997), hydrogel- 
forming polymer gelling agents (such as those material 
described in U.S. Patent No. 4,673,402 issued to Weis- 
man, et al., on June 16, 1987 and U.S. Patent No. 
4,935,022 issued to Lash etal., on June 19, 1990), ab- 
sorbent sponges, synthetic staple fibers, polymeric fib- 
ers, peat moss ; or any equivalent materials or combina- 
tions of materials. Further, the absorbent core 42 may 
comprise a first portion and a second portion, the first 
portion comprising the following components: (a) an op- 
tional primary fluid distribution layer preferably together 
with a secondary optional fluid distribution layer; (b) a 
fluid storage layer; and the second portion comprising 
(c) an optional fibrous layer underlying the storage layer; 
and (d) other optional components. Such a structure is 
disclosed in PCT publication WO 97/24096 published 
on July 10, 1997 and WO 97/24095 published on July 
10, 1997. 

[0026] Another component which can be included in 
the absorbent structure according to the invention and 
preferably is provided close to or as part of the primary 
or secondary fluid distribution layer are odour control 
agents. Typically active carbon coated with or in addition 
to other odour control agents, in particular suitable ze- 
olite or clay materials, are optionally incorporated in the 
absorbent structure. These components can be incor- 
porated in any desired form but often are included as 
discrete particles. 



Backs heet 

[0027] The backsheet 40 is preferably impervious to 
liquid and pervious to vapour. The primary role of the 
5 backsheet 40 is to prevent the exudates absorbed and 
contained in the absorbent core 42 from wetting articles 
that contact the absorbent product such as underpants, 
pants, pajamas and undergarments. In addition howev- 
er, the backsheet 40 also permits the transfer of both 
vapour and air through it and thus allows the circulation 
of air into and out of the backsheet 40. 
[0028] In the embodiment shown in Fig. 2, the back- 
sheet 40 comprises two layers; a first layer comprising 
a gas permeable apertured formed film layer 40A and a 
second layer comprising a breathable microporous film 
layer 40B. The first layer 40A is typically located adja- 
cent to the absorbent core 42 and subsequent layers of 
the backsheet are typically located further away from the 
absorbent core 42. The backsheet 40 may comprise ad- 
ditional layers. All of the layers of the backsheet 40 can 
be substantially in intimate and direct contact with one 
another. 

[0029] As shown in FIG. 3 which shows an enlarged 
cross sectional view of the backsheet 40 with a part of 
the absorbent core 42, the first layer of the apertured 
formed film 40A comprises a layer having discrete ap- 
ertures 41 A which extend beyond the horizontal plane 
of the garment facing surface of the layer towards the 
absorbent core 42 thereby forming protuberances 41 B. 
Each protuberance 41 B has an orifice located at its ter- 
minating end. Preferably the protuberances 41 B have a 
funnel or conical shape, similar to those described in US 
3,929,135. The apertures located within the plane of the 
layer and the orifices located at the terminating end of 
protuberances themselves maybe circular or non circu- 
lar. In any case the cross sectional dimension or area of 
the orifice at the termination of the protuberance is 
smaller than the cross sectional dimension or area of 
the aperture located within the plane of the layer. The 
first layer 40A of the backsheet 40 may be made of any 
material known in the art but is preferably manufactured 
from commonly available polymeric materials. The first 
layer 40A may also comprise any type of formed films 
which may be used for a topsheet as described above. 
[0030] The second layer 40 B of the backsheet 40 may 
comprise a breathable microporous film composed of a 
thermoplastic resin and a filler, e.g. an inorganic filler, 
dispersed in the thermoplastic resin. Suitable thermo- 
plastic polymers include polyolefins such as polyeth- 
ylenes, including linear low density polyethylene 
(LLDPE), low density polyethylene (LDPE), ultra low 
density polyethylene (ULDPE), high density polyethyl- 
ene (HDPE), or polypropylene and blends thereof with 
the above and other materials. Examples of other suit- 
able thermoplastic polymers which may also be used 
include, but are not limited to, polyester, polyurethanes, 
compostable or biodegradable polymers, thermoplastic 
elastomers, and metallocene catalyst-based polymers 
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(G.g., INSITE® available from Dow Chemical Company 
and Exxact® available from Exxon). The filler can be 
preferably an inorganic material and can comprise talc, 
silica, calcium carbonate, clay titanium dioxide, barium 
sulfate, with the preferred inorganic filler being calcium 
carbonate. The inorganic filler may be coated with fatty 
acid esters, fatty acids or their metal salts to improve the 
dispersion of the filler particles into the thermoplastic 
polymer and to obtain higher loadings in the polymer. 
The preferably inorganic filler and the thermoplastic pol- 
ymer are blended together to form a homogeneous mix- 
ture in a suitable mixing extruder, or in a separate pre- 
liminary compounding step. The mixture is then cast or 
blown into a film. The obtained film is stretched at least 
in one direction to impart breathability on the substan- 
tially entire area of the film. The step of stretching a film 
to impart breathability may be done at a different place 
prior to manufacturing process of absorbent articles. Al- 
ternatively the step of stretching may be done at the 
same place, i.e., same manufacturing process, prior to 
assembling a breathable microporous film with other el- 
ements of absorbent articles. In any case, the film is im- 
parted breathability on the substantially entire area of 
the film before the resulting breathable microporous film 
is assembled with other elements of absorbent articles. 
According to the present invention, the microporous film 
is stretched in at least the machine direction in order to 
be provided with breathability preferably in both the ma- 
chine direction and the cross direction. 

Panty fastening system 

[0031] In the sanitary napkin 20 that represents a pre- 
ferred embodiment of the present invention the micro- 
porous film has an adhesive composition applied ther- 
eon that acts as a panty fastening adhesive, but accord- 
ing to the present invention the adhesive composition 
applied to the microporous film can also serve different 
scopes, e.g. as a construction adhesive used to keep 
different components forming the disposable absorbent 
article together. 

[0032] According to the present invention, the sani- 
tary napkin 20 is fastened to the undergarment by 
means of a layer of a panty fastening adhesive compo- 
sition 60 applied on the garment surface 20B of the mi- 
croporous film layer 40B of the backsheet 40. The layer 
of panty fastening adhesive 60 provides a means for se- 
curing the absorbent article to the panty and preferably 
a means for securing the absorbent article when soiled 
to the fold and wrap package for convenient disposal. 
Typically at least a portion of the garment facing surface 
20B of the microporous film layer 40B, preferably a por- 
tion corresponding to the front portion of the absorbent 
core 42 only, is coated with adhesive to form the panty 
fastening adhesive. A panty fastening adhesive can also 
be applied onto the garment facing surface of the flaps 
of a sanitary napkin. Adhesives or glues used in the art 
for such purposes, for example NS 34-2823 manufac- 



tured by the National Starch and Chemical Company of 
Bridgewater, could be used for the panty fastening ad- 
hesive herein. 

[0033] The panty fastening adhesive 60 is typically 
5 applied to the microporous film layer 40B of the back- 
sheet 40 by slot coating or spraying in various distribu- 
tion patterns, such as e.g. continuous or discontinuous 
strips, intermittent dots, random patterns spirals. In the 
embodiment of the present invention illustrated in FIG. 
10 1 the panty fastening adhesive 60 is applied as a con- 
tinuous layer by means of a slot coater, in two longitu- 
dinal stripes symmetrically parallel to the longitudinal 
centreline L. 

[0034] The panty fastening adhesive 60 is typically 
15 covered with a removable release paper or film 62 in 
order to prevent the adhesive from drying out or adher- 
ing to another surface other than the panty prior to use. 
Any commercially available release paper or film may 
be used. Suitable examples include BL 30MG-A SI LOX 
20 El/O and BL 30 MG-A SI LOX 4 P/O available from 
Akrosil Corporation. 

[0035] According to the present invention, the micro- 
porous breathable film layer 40B comprised in the back- 
sheet 40 of the sanitary napkin 20 has a thickness TB 

25 and avoid volume percentage VV, that, for this preferred 
use in a breathable backsheet for disposable absorbent 
articles, can typically range from 30% to 60%. The void 
volume VV is usually provided by the film manufacturer, 
or can be determined with methods known in the art. 

30 The adhesive composition applied onto the garment fac- 
ing surface 20B of the microporous film layer 40B usu- 
ally comprises at least one thermoplastic polymer, at 
least one tackifying resin, and at least one plasticiser, 
e.g. a mineral oil. The adhesive composition comprises 

35 a migrating portion which is capable of being absorbed 
into the microporous film, i.e., it can be absorbed into 
the pores of the microporous film layer owing to a mech- 
anism including capillarity and also affinity with the par- 
ticles of the preferably inorganic filler included in the mi- 

40 croporous film structure. The migrating portion typically 
comprises lower molecular weight components of the 
adhesive, e.g. those having a molecular weight of less 
than 2000, more typically those components having a 
molecular weight of less than 1000, mainly comprising 

45 components of the at least one plasticiser, and also pos- 
sibly of the at least one tackifying resin. The migrating 
portion is present in the adhesive composition in a vol- 
ume percentage VP that can be directly determined 
from the composition of the adhesive composition, or 

50 alternatively with methods known in the art. The volume 
of the migrating portion of the adhesive composition ab- 
sorbed into the void volume of the microporous film at 
equilibrium, as measured according to the procedure 
described hereafter, is proportional to the void volume 

55 VV of the microporous film according to a fraction factor 
FF. 

[0036] The adhesive composition 60 has to be applied 
to the microporous film 40B in a layer having a thickness 
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TP defined by the equation: 



wherein the expression at the denominator repre- 
sents the highest fraction of the whole migrating portion 
volume percentage VP of the adhesive composition that 
has been found can be actually absorbed into the mi- 
croporous film without impairing the final pressure sen- 
sitive adhesive properties of the adhesive composition, 
for most uses of said adhesive compositions, e.g. pref- 
erably as panty fastening adhesive in a sanitary napkin 
or pantiliner. This highest fraction has been empirically 
found to correspond to a 47% of the volume percentage 
VP of the migrating portion for most uses of the adhesive 
composition applied onto a microporous breathable film. 
[0037] The identification of this highest allowable frac- 
tion of the volume percentage VP of the migrating por- 
tion that can be absorbed into the microporous film with- 
out impairing the final adhesive characteristics of the ad- 
hesive composition, which in turn depend on the intend- 
ed use of the adhesive, has been achieved experimen- 
tally by measuring the residual adhesiveness, in terms 
of peel force according to the test method described 
hereinafter, of samples having different amounts of ad- 
hesive composition applied onto a microporous breath- 
able film, said peel force being measured after the sam- 
ples have been subjected to the Accelerated Aging Pro- 
cedure, alsodescribed hereinafter, that simulates the ef- 
fects on the adhesive composition applied onto a micro- 
porous film of a long storage period of a disposable ab- 
sorbent article, and basically corresponds to an absorp- 
tion of the migrating portion of the adhesive composition 
into the microporous film at equilibrium conditions. Typ- 
ically the peel force measured after the Accelerated Ag- 
ing Procedure represents the substantially constant re- 
sidual value after equilibrium conditions in the absorp- 
tion of the migrating portion of the adhesive composition 
into the microporous film have been attained, and can 
be also defined as the equilibrium peel force. 
[0038] The amount of adhesive composition applied 
to the microporous breathable film is such that, after 
equilibrium absorption of the migrating portion of the ad- 
hesive composition in the pores of the microporous film 
has occurred, which involves a modification of the com- 
position of the adhesive layer, such adhesive composi- 
tion still retains an adhesive capacity which is sufficient 
for the intended use of the adhesive itself. Such adhe- 
sive capacity can be easily determined by the man 
skilled in the art according to the scope intended for the 
adhesive composition applied onto the microporous 
film, e.g. as a structural adhesive used for keeping to- 
gether the structure of the disposable absorbent article, 
or, as it is preferred, as a panty fastening adhesive. 
[0039] The void volume of a microporous film incor- 
porated into a disposable absorbent article, e.g. prefer- 
ably as a breathable backsheet into a sanitary napkin 



or pantiliner, can be influenced and possibly modified 
with respect to the void volume originally imparted to the 
microporous film by stretching during the manufacturing 
of the microporous film itself, by the further stress to 
5 which a microporous breathable film is likely to be sub- 
jected during the manufacturing process of a disposable 
absorbent article that incorporates such a film. The void 
volume of the microporous film incorporated into the fi- 
nal product is relevant to the evaluation of the amount 
10 of migrating portion that can be absorbed at equilibrium, 
i.e., after the Accelerated Aging Procedure, into such a 
specific microporous breathable film comprised in the 
product, and therefore of the fraction factor FF that must 
be related to the void volume VV of the microporous film 
15 in order to determine the amount of adhesive composi- 
tion to be applied onto a microporous breathable film 
according to the above described equation. 
[0040] However, the microporous breathable film can 
have its void volume originally imparted by the manu- 
re facturer modified in an unpredictable and not consistent 
way by the stress, specifically by a certain amount of 
machine direction stretching, to which it is subjected 
during the process for manufacturing a disposable ab- 
sorbent article incorporating the microporous film. This 
25 in turn makes a determination of the fraction factor FF 
uncertain, since it would relate to an actual value of the 
void volume of the microporous film in the absorbent ar- 
ticle which can be, and most likely is, different from the 
void volume of the microporous film as such after its pro- 
30 duction. 

[0041] It has been discovered that if the microporous 
breathable film is produced by stretching it in the ma- 
chine direction in order to be provided with breath ability, 
or, in other words, if the microporous breathable film is 

35 stretched in a direction corresponding to the machine 
direction in the subsequent manufacturing of the ab- 
sorbent article comprising said film, this uncertainty is 
eliminated, and the stress of the microporous film during 
the manufacture of the product, typically resulting from 

40 a further slight stretch in machine direction, does not 
substantially influence the original void volume of the 
microporous film, or, in any case, its effect on said void 
volume is limited and consistent for a given microporous 
film and for a given process for manufacturing the ab- 

45 sorbent article incorporating the film. Alternatively, even 
if less preferably, the microporous breathable film used 
in the manufacture of an absorbent article according to 
the present invention can also be stretched in both the 
machine direction and the cross direction in order to be 

50 provided with breathability. 

[0042] In a preferred embodiment of the present in- 
vention a dual layer backsheet 40 having the same ar- 
rangement as that described with reference to FIGS. 1 
to 3 ; and comprising an apertured formed film layer 40A 

55 and a microporous breathable film 40B providing a fluid 
impervious, water vapour pervious breathable back- 
sheet 40, has been incorporated into a sanitary napkin 
similar to the Always Ultra marketed by The Procter & 
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Gamble Company, wherein the dual layer breathable 
backsheet replaces the traditional polyethylene back- 
sheet. 

[0043] A suitable microporous film, e.g. that available 
from Mitsui under the tradename Espoir PG-01, can 
have a void volume of 45% (VV=45) and a thickness of 
40 ujn (TB=0.004 cm), and has been stretched in ma- 
chine direction to be provided with breathability. 
[0044] A layer of a hot melt pressure sensitive adhe- 
sive is applied as the panty fastening adhesive to the 
garment face of the microporous film. The adhesive is 
applied by means of slot coater in two longitudinal 
stripes symmetrically parallel to the longitudinal cen- 
treline L, and centered with respect to the transverse 
centreline T, each stripe comprising a continuous homo- 
geneous layer having a constant thickness TP. Each 
stripe is 2.3 cm wide and 17.1 cm long, and the two 
stripes are separated by a distance of 1 .1 cm. The ad- 
hesive used has a migrating portion of about 75% in vol- 
ume (VP=75), corresponding to the total percentage in 
volume of the components having a molecular weight of 
less than 2000, and can be for example that available 
from National Starch under the code NS-34-2823. The 
panty fastening adhesive is covered by a release paper. 
[0045] The amount of migrating portion absorbed at 
equilibrium into the microporous film, expressed in 
terms of the fraction factor FF of the void volume VV of 
the microporous film, has been determined as follows. 
Samples are prepared from a continuous strip 12 cm 
wide of the Espoir PG-01 microporous film mentioned 
above, onto which a layer of the selected adhesive com- 
position is applied in two stripes having the same ar- 
rangement and dimensions as described above. The 
adhesive is applied in each of the two stripes as a con- 
tinuous layer having a basis weight of 25 g/m 2 , by 
means of a suitable coater, e.g. an Acumeter Model LH- 
1 extruder. The samples are cut from the continuous 
strip in such a length that each sample comprises the 
two stripes of adhesive in their full length. 
[0046] Two series of samples are prepared: Sample 
1 (reference sample) is a sample as described above 
taken soon after its preparation, i.e. within 24 hours from 
application of the adhesive composition onto the micro- 
porous film. Sample 2 is a sample of the same type as 
Sample 1 , which has been subjected to the Accelerated 
Aging Procedure as described hereinafter. 
[0047] The two samples are weighed on a suitable 
precision scale; the weight of the microporous film plus 
the adhesive composition applied thereon is then re- 
corded and of course is the same for the two samples. 
[0048] The adhesive composition is then removed 
from the surface of the microporous film of the two sam- 
ples by a thorough cleaning with a suitable solvent, e.g. 
with a cotton wad wetted with dichloromethane, until no 
residual stickiness can be detected on the microporous 
film surface. The lack of residual stickiness on the mi- 
croporous film can be easily ascertained for example by 
pressing a flat polished steel plate onto the cleaned sur- 



face of the microporous film, with the film lying on a flat 
surface: the condition is satisfied if, when lifting vertically 
the steel plate, the microporous film does not stick at all 
to the steel plate and remains on the surface. Care 

5 should be taken to avoid that the cleaning action with 
the solvent eliminates also part of the migrating portion 
of the adhesive composition of Sample 2 that has been 
absorbed into the microporous film. To reduce this pos- 
sible effect to a negligible extent a cotton wad is passed 

10 along the entire length of an adhesive stripe only once 
with a continuous wiping movement and is then discard- 
ed and replaced with a new one, until no residual stick- 
iness is left on the surface of the microporous film. The 
cotton wads could be preferably large enough to cover 

15 the width of a single adhesive stripe, and should also be 
wetted with the suitable solvent, rather than soaked. 
[0049] The two samples are weighed again, and the 
difference of the two weight values (in grams) corre- 
sponds to the amount of the migrating portion of the ad- 

20 hesive composition actually absorbed at equilibrium into 
the pores of the microporous film of Sample 2 during the 
Accelerated Aging Procedure. Each result is averaged 
on ten test samples. In the preferred example of the 
present invention described so far, the amount of mi- 

25 grating portion absorbed at equilibrium into the micro- 
porous film backsheet corresponds to 8.5 g/m 2 , with re- 
spect to the area actually covered by the adhesive com- 
position, independently of the amount of adhesive com- 
position applied to the microporous film. 

30 [0050] The fraction factor FF may then be easily cal- 
culated for Sample 2 as a function of the actual void vol- 
ume of the microporous film (in cm 3 ) and of the amount 
of migrating portion absorbed in this void volume, 
through the density of the migrating portion that can be 

35 easily determined with methods known in the art, which 
in the present case is about 0.92 g/cm 3 . The value of 
FFfor Sample 2 is 0.51. 

[0051] When the values determined so far are substi- 
tuted in the equation described above the minimum 

40 thickness TB of the adhesive layer to be applied as pan- 
ty fastening adhesive onto the microporous backsheet 
of the sanitary napkin according to the present invention 
is TB > 0.026 mm. With such a minimum amount, the 
partial absorption of the migrating portion of the adhe- 

45 sive composition into the microporous film during a 
standard average storage time of the absorbent article, 
simulated by the Accelerated Aging Procedure, does 
not modifies the properties of the adhesive composition 
to such an extent that the adhesiveness of the panty fas- 

50 tening adhesive goes below the commonly acceptable 
level for this type of usage, represented by a peel force 
on cotton of at least 80 g. 

Accelerated Aging Procedure. 

55 

[0052] According to the Accelerated Aging Proce- 
dure, a complete disposable absorbent article according 
to the present invention is transferred right after produc- 
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tion, i.e. not later than 24 hours after application of the 
adhesive onto the microporous film, into an environment 
at 40°C and 75% relative humidity, and is kept there for 
4 weeks. 

Peel Force Test. 

[0053] The peel force test analyses the force required 
to delaminate a connection between materials when 
one material is peeled from the other material at a 180 
degree angle. The test is based on the standard test 
method ASTM D 1876 - 72, but with a head speed of 
the tension testing machine of 1 00 mm/min, the samples 
being prepared as described hereinafter. 
[0054] The test is performed on samples that have 
been previously subjected to the Accelerated Aging Pro- 
cedure, and then are tested after a conditioning of at 
least 2 hours at the test conditions. 
[0055] In the determination of the residual adhesive- 
ness of the adhesive composition applied as a panty fas- 
tening adhesive onto a microporous film constituting the 
backsheet of a sanitary napkin, each sample is consti- 
tuted by an entire product as described above. 
[0056] The sample is positioned onto a flat horizontal 
surface with the garment facing surface upwards, then 
the release paper is removed and a substrate layer con- 
stituted by a woven cotton fabric is applied onto the ad- 
hesive layer. The substrate should extend the full sur- 
face of the adhesive layer and preferably exceed this 
surface sufficiently to provide edges where it can be ma- 
nipulated and fixed to the clamp of the tension testing 
machine. The woven cotton fabric can be obtained un- 
der the designation "white ; 100% cotton weave, style # 
429-W, available from Loeffler Sitter Technik GmbH, 
Nettersheim, Germany. A pressure is applied to the en- 
tire surface of the adhesive layer with a 3.5 kg weight 
for 30 seconds. 

[0057] The sample is then connected to the tension 
testing machine for the measurement of the peel force 
necessary to delaminate the connection between the 
substrate and the adhesive layer when the substrate is 
peeled from the sample at a 1 80 degree angle, and with 
a head speed of the tension testing machine of 1 00 mm/ 
min. This corresponds to the sample being connected 
to the fixed clamp, and the cotton fabric connected to 
the moving clamp at its free edge. The average force (in 
grams) measured is the actual force necessary to dela- 
minate the cotton substrate from the panty fastening ad- 
hesive of the sanitary napkin, and is not converted into 
a force for a given width of the adhesive connection. 
[0058] The test procedure described so far, derived 
from the ASTM D1876 - 72 standard test method, has 
proven to be effective in the measurement of the 
strength of the adhesive connection performed by the 
panty fastening adhesive in a sanitary napkin towards 
a cotton substrate, which represents a preferred embod- 
iment of the present invention, but of course the same 
standard method can be suitably modified by the skilled 



man in order to be adapted to alternative embodiments 
falling within the scope of the present invention, e.g. 
when the adhesive layer applied onto the microporous 
film constitutes a construction adhesive in the structure 
5 of a disposable absorbent article. 

[0059] In the sanitary napkin of the present invention 
described so far and illustrated in FIGS. 1 to 3, the back- 
sheet 40 comprises a microporous film layer 40B and 
an apertured formed film 40A interposed between the 
microporous film layer 40B and the absorbent core 42, 
and located adjacent to the absorbent core 42. Th is con- 
stitutes a particularly preferred embodiment of the 
present invention. It has been in fact also discovered 
that, if the surface of the microporous layer which is op- 
posite to the surface on which the adhesive composition 
is applied, corresponding in the present case to the body 
facing surface of the microporous film, i.e. the surface 
facing towards the user's body, is in direct contact with 
a layer having an affinity for the migrating portion con- 
tained in the adhesive composition, for example a fi- 
brous layer or an absorbent element such as the core 
of a sanitary napkin, the migrating portion of the adhe- 
sive composition after reaching an equilibrium condition 
with the void spaces of the microporous film can also be 
absorbed by the adjacent layer. This involves that an 
overall equilibrium condition is very likely not attained 
until almost the whole amount of the migrating portion 
of the adhesive composition is actually absorbed by the 
combined action of the microporous film and of the ad- 
jacent absorbing fibrous layer. 
[0060] The presence between the microporous layer 
and an adjacent absorbent layer of an intermediate layer 
which is not capable of absorbing the migrating portion 
of the adhesive composition avoids this effect. Prefera- 
bly, in order to keep the breathability of the structure, a 
breathable non absorbent layer is interposed to sepa- 
rate the microporous film from an adjacent absorbent 
layer, such as for example the apertured formed film 40A 
of the dual layer composite breathable backsheet 40 of 
the sanitary napkin 20 of the present invention. 



Claims 

45 1. A disposable absorbent article comprising a micro- 
porous breathable film having a void volume per- 
centage VV and a thickness TB, and an adhesive 
composition with time stable properties applied on 
a first surface thereof, said adhesive composition 

so comprising a migrating portion which is capable of 
being absorbed into said microporous breathable 
film, said migrating portion being present in said ad- 
hesive composition at a volume percentage VP, 
said microporous breathable film being capable of 

55 absorbing said migrating portion in an amount pro- 
portional to said void volume VV according to a frac- 
tion factor FF of absorbency of said film for said mi- 
grating portion, 
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said adhGsive composition being applied onto said 
microporous breathable film in a layer having a 
thickness TP defined by the equation: 

TP^TB-Z'Z 
0 .47 • VP 

said microporous breathable film comprising ather- 
moplastic resin and a filler, preferably an inorganic 
filler, dispersed therein, and being stretched at least 10 
in machine direction in order to be provided with 
breathability. 

2. A disposable absorbent article according to claim 

1, wherein said migrating portion comprises com- 15 
ponents of said adhesive composition having a mo- 
lecular weight of less than 2000. 

3. A disposable absorbent article according to claim 

2, wherein said migrating portion comprises com- 20 
ponents of said adhesive composition having a mo- 
lecular weight of less than 1000. 

4. A disposable absorbent article according to any 
preceding claim, wherein said disposable absorb- 25 
ent article is a sanitary napkin comprising a top- 
sheet, a backsheet and an absorbent core com- 
prised therebetween, said backsheet being breath- 
able and comprising said microporous breathable 
film, said adhesive composition constituting a panty 30 
fastening adhesive for said sanitary napkin. 

5. A disposable absorbent article according to claim 
4, wherein said adhesive composition has a peel 
force of at least 80 g on a cotton substrate as meas- 35 
ured after the Accelerated Aging Procedure and ac- 
cording to the Peel Force Test, both the Accelerated 
Aging Procedure and the Peel Force Test being de- 
scribed herein. 

40 

6. A disposable absorbent article according to any 
preceding claim, wherein said disposable absorb- 
ent article comprises an absorbent layer adjacent 
to said microporous breathable film on a second 
surface thereof opposed to said first surface, said 45 
disposable absorbent article further comprising a 
breathable layer which is not capable of absorbing 
said migrating portion, said breathable layer sepa- 
rating said microporous breathable film from said 
adjacent absorbent layer. 50 
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